Solar heating and cooling systems are a promising technology which may significantly contribute to the reduction of greenhouse gas emissions, the enhancement of energy efficiency, and the increase of renewables share in the building sector. The available literature show a high number of papers aiming at investigating solar heating and cooling systems based on heat driven and solar technologies, configurations, operating strategies, and financing issues. Nevertheless, none of the papers available in literature investigates the possibility to replace conventional solar thermal collectors by flat plat and concentrating photovoltaic/thermal systems, also producing renewable electricity. To cover this lack of knowledge, in this paper a dynamic simulation model of novel solar polygeneration heating and cooling systems is presented. Such dynamic simulation model is developed and implemented in a computer code, written in MatLab, and allows investigating the energy, economic and environmental performance of such novel solar polygeneration systems, based on both adsorption and absorption chiller technologies fed by dish-shaped concentrating and flat photovoltaic/thermal collectors. In order to show the potentiality of the presented tool, a comprehensive parametric case study is carried out to find out the optimal system configurations, as a function of crucial design and operating parameters and of weather conditions. The presented case study analysis refers to a small cluster of four buildings, including office and residential spaces, located in different European weather zones. The modelled solar polygeneration systems simultaneously produce electricity, space heating and cooling, and domestic hot water; electricity is self-consumed or delivered to the electrical grid. For comparative purposes, two different back-up system configurations, based on an electric chiller and a condensing gas-fired heater are also taken into account as conventional reference building-plant systems.
1. Introduction
Literature review
In the last decades, a significant effort has been paid towards the sustainable development, with a particular attention to environmental issues, especially to those associated with energy use and production. In the field of sustainable development, the building sector plays a crucial role, showing a high potential of energy savings [1] [2] [3] [4] [5] [6] . To reduce the primary energy consumption due to space heating and cooling in residential and commercial buildings, more effective policies towards the challenging goals of greenhouse gas emissions reduction, energy efficiency improvement, and increase of renewables share, have been defined, such as those arising from the recent global agreements among countries on new national emissions targets (e.g. COP21) [7] [8] [9] .
In order to reach these goals, researchers and institutions, especially in Europe, are devoting a particular effort in the investigation of effective measures for the energy efficiency and the development of renewable energy based technologies for building applications, necessary to provide the highest environmental benefits [10] [11] [12] [13] . Among the available technologies, supported by global actions to improve renewable energy access, Solar Heating and Cooling (SHC) systems have attained a significant attention. Such technology is capable to greatly exploit the solar energy to provide space heating and cooling all over the year, significantly contributing to achieve the above mentioned challenging targets [14] . Particularly during summer, solar cooling systems are able to time shift the space cooling energy demand from electricity to solar energy, which is efficiently and simultaneously exploitable with low or negligible environmental impact [15] . In SHC systems, solar thermal energy is generally obtained by means of solar thermal collectors (flat plate, evacuated tubes, parabolic trough, etc.) [16] [17] [18] . Produced thermal energy may be directly used for heating purposes and domestic hot water preparation or supplied to thermallydriven chillers for cooling energy production [14, 19] . As a result, SHC 
